To compare health care utilization of duloxetine initiators and pregabalin initiators among fibromyalgia patients in a real-world setting. Methods: A retrospective cohort study was conducted based on a US national commercial health claims database (2006)(2007)(2008)(2009). Fibromyalgia patients who initiated duloxetine or pregabalin in 2008, aged 18-64 years, and who maintained continuous health insurance coverage 1 year before and 1 year after initiation were assigned to duloxetine or pregabalin cohorts on the basis of their initiated agent. Patients who had pill coverage of the agents over the course of 90 days preceding the initiation were excluded. The two comparative cohorts were constructed using propensity score greedy match methods. Descriptive analysis and paired t-test were performed to compare health care utilization rates in the postinitiation year and the changes of these rates from the preinitiation year to the postinitiation year. Results: Both matched cohorts (n=1,265 pairs) had a similar mean initiation age (49-50 years), percentage of women (87%-88%), and prevalence of baseline comorbid conditions (neuropathic pain other than diabetic peripheral neuropathic pain, low back pain, cardiovascular disease, hypertension, headache or migraine, and osteoarthritis). In the preinitiation year, both cohorts had similar inpatient, outpatient, and medication utilization rates (inpatient, 15.7%-16.1%; outpatient, 100.0%; medication, 97.9%-98.7%). The utilization rates diverged in the postinitiation year, with the pregabalin cohort using more fibromyalgia-related inpatient care (3.2% versus 2.2%; P,0.05), any inpatient care (19.3% versus 16.8%; P,0.05), and fibromyalgiarelated outpatient care (62.1% versus 51.8%; P,0.05). From the preinitiation period to the postinitiation period, the duloxetine cohort experienced decreases in certain utilization rates, whereas the pregabalin cohort had increases (percentage of patients with a fibromyalgia-related admission, −1.2% versus 0.4% [P,0.01]; number of fibromyalgia-related outpatient claims, −1.7 versus 4.7 [P,0.01]). Conclusion: Fibromyalgia patients initiating pregabalin tended to consume more fibromyalgiarelated inpatient and outpatient care in the first postinitiation year, whereas fibromyalgia patients initiating duloxetine tended to have lower utilization rates of fibromyalgia-related inpatient care in the postinitiation year than in the preinitiation year.
Introduction
Fibromyalgia is a chronic pain disorder characterized by widespread musculoskeletal pain, tenderness, general fatigue, and sleep disturbances. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] It often presents with other clinical conditions, such as mood disorder, headache, irritable bowel syndrome, and interstitial cystitis. [5] [6] [7] [8] [9] [10] The disorder not only inflicts severe loss of functionality, productivity, and quality of life [11] [12] [13] [14] [15] [16] [17] [18] [19] on 4-10 million Americans and about 3%-6% of the world's population (especially women and people with family history) [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] but also imposes a significant socioeconomic burden on patients, payers, and health care systems. [31] [32] [33] [34] [35] [36] [37] [38] [39] Treatment for fibromyalgia includes pharmacological treatment, behavioral intervention, physical therapy, exercises, and alternative medicine. [40] [41] [42] [43] [44] [45] [46] [47] [48] Although fibromyalgia patients often use analgesics, antidepressants, anticonvulsants, opioids, dopamine agonists, and other medications to alleviate their symptoms, the only pharmacologic treatments approved by the US Food and Drug Administration (FDA) for fibromyalgia are pregabalin (approved in 2007), [49] [50] [51] [52] [53] duloxetine (approved in 2008), [53] [54] [55] [56] and milnacipran (approved in 2009). [57] [58] [59] During the last 3 years, several real-world studies have been published to compare medication adherence, dosing patterns, direct medical costs, and health care utilization rates between fibromyalgia patients who initiated pregabalin and fibromyalgia patients who initiated duloxetine with different perspectives, methods, outcomes, and results. [1] [2] [3] [4] 11, [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] Most of these published studies [2] [3] [4] 11, [60] [61] [62] [63] [64] [66] [67] [68] [69] [70] [71] [72] have a drawback in common: that they did not systematically examine the effect of medication choice between duloxetine and pregabalin on health care utilization rates within a period in which both medications were approved by FDA for fibromyalgia, and therefore, their results may not represent fibromyalgia patients who took these medications after FDA approval.
To address this common drawback, we conducted a real-world retrospective cohort study that compared health care utilization between fibromyalgia patients who initiated pregabalin and duloxetine in a post-FDA-approval year (2008) with a propensity score greedy match method. Our objectives were to corroborate postinitiation differences in health care utilization between two cohorts of fibromyalgia patients who initiated duloxetine or pregabalin in a post-FDAapproval year, to ascertain whether the changes of health care utilization from preinitiation year to postinitiation year differed across the two cohorts and to explore whether the specialty care utilization rates differed across the two cohorts in a postinitiation year.
Methods

Data sources
We used US national health care claims databases, collected by Thomson Reuters from large US employers, as our data sources. The databases contained electronically encrypted files of inpatient, outpatient, and medication claims, as well as enrollment records of 29 million unique patients for a period from 2006 through 2009. The inpatient, outpatient, and medication claims from the databases contained diagnosis codes from the International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM), Clinical Procedure Terminology codes, the National Drug Code, payment amount, and other pieces of information. The enrollment records provided us with detailed demographic information and benefit coverage of patients in the databases. Together, these databases allowed us to ascertain clinical and economic outcomes for a treatment either at a patient or cohort level.
Study design
A retrospective cohort study design was used with a cohort of fibromyalgia patients who initiated duloxetine in 2008 and a cohort of fibromyalgia patients who initiated pregabalin in 2008. The first prescription date of an initiated agent (either duloxetine or pregabalin) was used as baseline or index date. Patients in both cohorts were observed for the 12 months immediately preceding and immediately after the index date. The scheme of our study design and duration can be expressed as seen in Figure 1 .
sample selection
Our study selected commercially insured fibromyalgia patients who initiated duloxetine or pregabalin in 2008 and who were 18-64 years old on the initiation day. All selected patients had at least one claim with a fibromyalgia diagnosis code (ICD-9-CM, 729.1) in the 12-month preinitiation period and had 12-month continuous commercial health plan enrollment preceding and after the index date. Patients were excluded from this study if they had pill coverage of an initiated agent within the last 3 preindex months or if they received initial prescriptions for both agents (duloxetine and pregabalin) on the same day in the study period. The sample selection criteria are illustrated in Figure 2 .
Measurements Patient characteristics
Demographic characteristics included sex, age, residential region (Northeast, North central, South, and West), and type of health plan on the index date, which included comprehensive, health maintenance organization, preferred provider organization, point-of-service, and others.
Clinical characteristics were measured for the preindex period. They included the most common fibromyalgia-related comorbid conditions (based on ICD-9-CM codes on inpatient or outpatient claims) and the history of fibromyalgia-related
Utilization outcomes
All patients' inpatient, outpatient, and medication claims were differentiated into fibromyalgia-related and nonfibromyalgia-related categories on the basis of whether their claims contained a fibromyalgia diagnosis code (ICD-9-CM, 729.1) or a fibromyalgia-related National Drug Code. Then, percentages of patients who consumed these categories of care and the number of claims in these categories in the preand postindex periods were measured, respectively, as health care utilization outcomes.
To understand the effect of provider specialties on the utilization outcomes, we divided outpatient care into care provided by primary care providers and care provided by specialists, based on provider specialty information on the claims.
Statistical analysis
To adjust for preindex cross-cohort heterogeneity in observed patients' characteristics and health care utilization rates, we used a propensity score greedy matching (ie, propensity score nearest-neighbor paired matching without replacement) method [83] [84] [85] [86] involving two steps. In the first step, a logistic regression model was developed to predict patients' propensity scores of being duloxetine initiators. This logistic regression model had a binary response variable indicating whether a patient initiated duloxetine or pregabalin in 2008, as well as the following predictor variables: sex, age at initiation date, comorbid conditions with statistical significant cross-cohort differences in the preindex period, and histories of fibromyalgia-related medications with statistically significant cross-cohort differences in the preindex period, as well as utilization and direct 
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In the second step, each duloxetine initiator was pairmatched to a pregabalin initiator on the basis of a propensity score in the nearest neighbor and without replacement, so that the preindex cross-cohort heterogeneity in observed patients' characteristics and health care utilization rates was minimized to a statistically nonsignificant level (P.0.05).
The differences in the postindex utilization of health care resources between the paired cohorts were examined either through cross-cohort comparison of postindex health care utilization rates or through cross-cohort comparison of the changes in health care utilization rates between the pre-and postindex periods.
All analyses were conducted using SAS (SAS Institute, Inc, Cary, NC, USA) programming language. Findings with P-values less than 0.05 were considered statistically significant.
Results
Study sample
From our claims databases, we identified 50,649 fibromyalgia patients who initiated duloxetine or pregabalin in 2008 and who had an index date age between 18 and 64 years. Of these patients, 29,173 had continuous commercial health insurance for the last pre-and first postindex years. After excluding patients who had pill coverage of initiated agents in the last 3 preindex months or initiated both agents on the same day, we had 15,773 qualified patients. Using the propensity score greedy matching method, we selected 1,265 pairs of fibromyalgia patients who initiated duloxetine or pregabalin in 2008 to form our study cohorts (duloxetine, N=1,265; pregabalin, N=1,265). Figure 2 reveals the sample selection process.
Patient characteristics
After propensity score greedy matching, duloxetine and pregabalin cohorts had similar baseline demographic and clinical characteristics. Specifically, both duloxetine and pregabalin cohorts had a mean age around 49 healthcare utilization rates in postindex year Statistically significant cross-cohort differences in certain health care utilization rates were observed in the postindex year, although such differences were not present in the preindex year because of the use of the propensity score greedy match.
Compared with those in the pregabalin cohort, patients in the duloxetine cohort were less likely to use inpatient care (fibromyalgia-related, 2.2% versus 3.2%; nonfibromyalgiarelated, 14.5% versus 16%; both, 16 changes in health care utilization rates Table 3 compares the changes of individual health care utilization rates from the preindex year with those of the postindex year between the two cohorts. It suggests that the cross-period changes of certain health care utilization rates differed between the two cohorts with statistical significance.
For example, from the preindex period to the postindex period, the percentages of patients with fibromyalgia-related inpatient admissions decreased 1.2% in the duloxetine cohort but increased 0.4% in the pregabalin cohort (P,0.01), whereas the percentages of patients with either type of inpatient admissions increased 1.1% in the duloxetine cohort and 3.2% in the pregabalin cohort. Both cohorts experienced significant pre-post reduction in the percentages of patients receiving fibromyalgia-related outpatient care (−46.3% versus −36.7%; P,0.01), but the numbers of claims per patient 
Discussion
This study examined and compared real-world health care utilization between two cohorts of fibromyalgia patients who initiated duloxetine or pregabalin in a period after FDA approval. Through propensity score greedy match, we were able to pair the two cohorts with the same demographic and clinical characteristics, as well as the same health care utilization rates, in the preinitiation year. However, these paired health care utilization rates diverged in the postinitiation year, with different trajectories. Selecting an FDA-approved pharmaceutical treatment with a better effect on health care utilization is a potential approach that decision makers can use to control use of health care resources with optimal effectiveness and efficiency. To do so, payers, physicians and patients need information from comparative studies that depict real-world use of health care resources under different treatments.
To the best of our knowledge, published real-world studies for fibromyalgia patients who initiated duloxetine or pregabalin 1,2,4,62-64, 87 have not yet longitudinally and crosssectionally examined and compared the health care utilization rates between duloxetine and pregabalin initiators after these medications received approval from the FDA for the treatment of fibromyalgia. We believe that this study is the first that examined and compared these utilization rates longitudinally and cross-sectionally through the use of propensity score greedy matching methods with a postinitiation year extending beyond the FDA approval date. The study results showed that compared with fibromyalgia patients initiating pregabalin in 2008, fibromyalgia patients initiating duloxetine in 2008 not only had fewer inpatient admissions per patient per year (0.2 versus 0.5; Among all published real-world studies for fibromyalgia patients initiating duloxetine and pregabalin, 1, 2, 4, [62] [63] [64] 87 only the current study and the study published by Sun et al 1 examined and compared the real-world use of health care resources between fibromyalgia patients who used duloxetine and pregabalin after FDA approval for treating fibromyalgia, although these two studies used different analytical methods (the former used propensity score greedy matching methods, the latter used propensity score stratification methods). Because the focus of that published study 1 was on medication compliance and direct medical costs, it did not examine or compare the longitudinal changes of health care utilization rates from the preinitiation year to the postinitiation year between the two cohorts. Therefore, our study may represent a more holistic real-world evaluation of the effect of choice between duloxetine and pregabalin on the health care utilization rates among fibromyalgia patients. That said, the results from both studies are still consistent in terms of crosssectional comparison of the health care utilization rates.
Similar to all real-world studies using health care claims databases, our study has its own limitations. First, our sample selection requirement for 12-month continuous health insurance coverage preceding and after the initiation might exclude patients with discontinued health insurance coverage. Second, our claims databases only represent a geographically diverse population with large employer-sponsored commercial health insurance, which might differ from other populations. Third, all clinical conditions were identified on the basis of ICD-9-CM diagnosis codes on health care claims and had not yet been validated with medical chart review; therefore, clinical conditions not recorded on health care claims or without a proper diagnosis code were not included in this study. Fourth, our study did not collect nonpharmacologic treatments and, therefore, did not assess the effect of nonpharmacologic treatments on health care utilization rates. Fifth, some of our patients initiated duloxetine in 2008, but before the June 2008 approval of duloxetine for the treatment of fibromyalgia. Finally, our study could not adjust for unobservable confounding factors, which might bias our study results.
Conclusion
Fibromyalgia patients who initiated duloxetine in 2008 used less fibromyalgia-related inpatient and outpatient care in the postinitiation year than fibromyalgia patients who initiated pregabalin in 2008. Further, these duloxetine initiators used less fibromyalgia-related inpatient care in the postinitiation year than in the preinitiation year, whereas the pregabalin initiators used more of the same care in the postinitiation year than in the preinitiation year. Further research is needed to identify the factors contributing to these cross-cohort and cross-period differences, so that payers, physicians, and patients can use the information to reduce fibromyalgia patients' use of health care resources while achieving optimal clinical outcomes. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors. 
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